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greater than at the cathode (the negative pole). The choice of polarity,
however, depends on many factors ; most coated electrodes weld better
when connected to the positive pole; rods containing more than about
0-9 per cent of manganese also generally behave better when the rod is
made positive. Reversed polarity (rod positive) is also best for aluminium
because it gives better control of the penetration on account of the lower
temperature of the plate. The voltage applied across the arc ranges from
18 to 30 with metal electrodes and from 80 to 100 with carbon electrodes ;
it varies with the length of arc, and the current and the rate of deposition
will vary accordingly. Some of the acquired skill of a good operator is
directed to maintaining the arc length constant. The currents employed
range from 20 to 300 amperes with hand-operated arcs but may be as
high as 1,200 amperes in automatic welding machines. With metal
electrodes the rate of deposition is roughly proportional to the current
employed. Metal electrodes vary between fg- and f in. in diameter and
.are usually from 12 to 18 in. long, while carbon electrodes are usually
12 in. long and range from ^- to 1-in. diameter. The remainder of this
section is restricted to metal arc welding.

The current used must be related to the size of electrode and the
nature of the work being done. Too low a current is likely to result in
poor penetration, the electrode being melted and merely dropped on the
job, which is not properly fused. Too high a current results in over-
heating of the electrode and a poor weld; it also causes excessive spattering
and waste of electrode. Nevertheless it is better to use too high than too
low a current. With coated electrodes too high a current tends to
prevent the slag from covering and protecting the weld deposit, while
too low a current produces a viscous slag and increases the risk of slag
inclusions in the weld metal. Some idea of the currents used is given by
the following table :

Gauge of electrode                               Current, amps.

12                                               80-110

10                                             110-140

8                                              130-170

6                                              160-240

4                                              180-280

In general the largest practicable electrode will give the cheapest weld,
but it is difficult to use large electrodes for the first runs of a multi-layer
butt weld (see p. 143) because of the restriction of space at the bottom
of the gap between the plates being joined.

With bare electrodes the metal is transferred from the electrode to the
weld in the form of comparatively large globules which tend to short-
circuit the arc, but with coated electrodes the globules are much smaller,
the arc is not shorted, and is therefore maintained more easily in a steady
state ; this is one of the advantages of coated electrodes. Bare electrodes
do not usually give such sound welds as coated electrodes; porosity, and"